Cellular uptake of exogenous human PDCD5 protein.
PDCD5 (human programmed cell death 5) plays a significant role in apoptotic and paraptotic cell deaths. However, it was found that recombinant PDCD5 added exogenously to culture medium could also enhance programmed cell death triggered by certain stimuli. Here we show that PDCD5 has a remarkable role in intercellular transport in various cells (endogenous caveolin-1-positive and -negative cells) through a clathrin-independent endocytic pathway that originates from heparan sulfate proteoglycan binding and lipid rafts. These conclusions are supported by the studies of slow internalization kinetics of PDCD5 endosomes, by the resistance of endosomes to nonionic detergents, by the overexpression of the clathrin dominant negative mutant form, which did not block PDCD5-fluorescein isothiocyanate uptake, and by PDCD5 localization in lipid rafts by immunofluorescence, electron microscopy techniques, and sucrose density centrifugation. This is further supported by the findings that certain drugs that disrupt lipid rafts, compete with cell membrane heparan sulfate proteoglycans, or block the caveolae pathway, impair the PDCD5 internalization process. The translocation activity of PDCD5 may possess physiological significance and be a potential mechanism for its programmed cell death-promoting activity. PDCD5 protein also has the ability to drive the internalization of large protein cargo, depending on the residues 109-115 mapped by deletion mutagenesis, and can introduce the Mdm-2 binding domain of human p53 into living cells to induce cell death in human cancer cells, indicating that PDCD5 may serve as a vehicle and thus have potential in the field of protein delivery to the cells. This is the first evidence of such findings.